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Method of prodacnen ef ctefm oxide* through epoxidaiion of olefins by a ro era tic 

hydroperoxides 



in accordance with the invenrioo, 
olefin oxides ahajj be produced through 
eporidatioa of cle5n5 by arcniaric 
hydroperoxides with simultaneous 
regeneration of aromatic hydrocarbons* 
which represent the source nsateriai for 
preparation cf hydroperoxides. 
Regeneration shall be dons through 
catalytic hydrogeaclysis of sxadliary 
oxygenic products. „ 

At present, olefin oxides are 
produced through dehydrochiondaticr. 
of proper chlorohydrines, which are 
prepared in water effvironrrient cue of 
clekns and bypochlorous acid. There 



are several disadvantages of producing 
olefin oxides through cMorohydrine 
procedure. The main disadvantage i3 
high censurnption of chlorine, e.g,, in 
the case of propylene oxide, there is a 
need for supply of 1,500 to 1,600 kg of 
chlorise per 1,000 kg of propylene 
oxide produced, with chlorine ending as 
production waste in the form of 
unusable chloride; other additional 
disadvantages are corrosion of 
equipuaem. and need of waste water 
treatraent rejated to chloride waste 
waier soiurjons Part of chJorrne is also 
utilised during production of by- 
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products, dicbloroalksnes la the course 
of production of propylene oxide; yield 
of dicbicropropane occurs, for which 30 
utilisation bad been found. 

Chiorohydrine method was also 
modified, and namdy so the* propylene 
chiorohydrine emerges out of propylene 
during zleciidyEis of sodium chloride in 
ancdal space, and afterwards propylene 
cbiorohydriae saponifies to propylene 
oxide through sodium amaigamaricsui In 
cathode space with simulraaeous 
regsneraijori of sodium chlonde. 
Chicrohydrijae technology ia improved 
through, electrG-chofflical procedure but 
in spite of this, this procedure is 
economically disadvantageous because 
of high-energy consumption. 

F_ecentjy a attempts were made to 
prepare eg. propylene cr-ride also 
through direct catalytic oxidation 0/ 
propylene This material used to be 
. produced with productivity as low as 
from 0 5 °/S to 1 % s which had not been 
acceptable with regard to technological 
goals. Higher level of productivity of 
oirin oxides, e.g of propylene oxide, 
occurs during oxidation 10 liquid stage, 
when sldehyde is preset. Aldehyde, 
eg acetaldehyde, oxidises in reactive 
environment to peracid, or. as the case 
may be. to paracyl radical, which is xhe 
, proper epoxide agent Resulting carbon 
acid represents by-product of 
eposidatioa During conversion of e.g. 
10 to 15 % propylene, propylene oxide 
is produced with 60 % selectivity, 
which generally represents, nevertheless, 
lew level of productivity. InsuScienz 
stabijiry of peracids, high corrosion of 
equipment and production of by- 
products, especially of glycols znd of 
glycolacetaJs, represent additional 
disadvantages of this kind of procedure. 

Substantial technological 
advancement in production of oleLn 
oxides was achieved through procedure 
of catalytic epoxjdatic-s of oieins by 
hydroperoxides. Epcxidaricn is 
•catalysed by heavy metals of ih? Group 



V and VT of Periodic Tabie of Elements 
and by their compounds, most suitably 
by salts and by complex molybdenum 
compounds, and this method scabies 
achievement of reactive speed sufficient 
for technological goals. Epoxidarions 
Usually proceed at temperature of 25 to 
200 C C and at pressure^ of I to 140 
technical atmospheres. 97 to 100 % 
conversion of hydroperoxide is 
achieved, with 80 to 95 % selectivity to 
epoxide Simultaneously, secondary cr 
tertiary alcohol is produced as a by- 
product during spoxxdaxxon; e.g. 
methylphenyl carbinol is produced out 
of ethyibenzsne hydroperoxide, 
dimethylphenyl carbinol is produced out 
of cumcae hydroperoxide, and tertiary 
butanol is produced out of tertiary butyl 
hydroperoxide. Beside alcohols, smaller 
quantity of ketqnes ia produced, toe. 
Reaaive conditions, especially reactive 
temperature, are elected according to 
the sort of cpcsdcSsed olefin. Reactive 
speed increases in multiple rate in 
relation to the length of carbon chain. 

There is a big drawback of 
preparation of olefin oxides through 
epoaddaticu by hydroperoxides, nameiy 
because of high consumption of 
auxiliary raw materials and because of 
simultaneous production of by-product*. 
E.g.. production of 1,000 kilograms of 
propylene oxide necessitates 
consumption, beside propylene, of 
2, 860 kg of ethyibenzene or 2,550 
tdlograms of isobutane; additionally, 
3.500 kilograms of compound of 
methylphenyl carbinol and acetofearme, 
or 4,100 kilograms of tertiary butanoi is 
produced. Substantial manner of 
utilisation with regard to by-products is 
not always found, in spite of the feet 
that, e.g along with production of 
propylene oxide through epoxidation by 
propylene benzene hydroperoxide, a 
sizeable production of styrene can be 
secured (2,560 kilograms of styrene per 
production of 1,000 kg of propylene 
oxide). Th?# disadvantages, such as 



high consumption of auxiliary raw 
materials and production cf by-products, 
are eliminated by production method 
according to the Invention. Realisation 
of production of propylene oxide 
according to the Invendcn thus results 
in lower cost of techaoicgicju 
equipment; najz^iy with regard to 
financial mozns necessary for producing 
auxiliary raw materials and for 
processing by-products 

According to the invention, method 
of production of olefin oxides through 
eposbdation of olefins by aromatic 
hydroperoxides is realised at reactive 
temperature of 25 to 200 °C, under 
pressure of 1 to J 40 technical 
atmospheres, with molecular ratio :n 
reactive compound of oiefin aad 
aromatic hydroperoxide being higher 
than 1, and it is also reshsBd in zliphstic 
chain of oxygenic aromafcc products 
with consequent catalytic 

hydrogenoiyfiis to aromaric 
hydrocarbons at reactive temperature of 
30 to 300 °C and under pressure of 
hydrogen of 0 I to 300 technical 
atmospheres, using hydro-genatlon 
caiaiysts containing most suitably 
copper 

As shown in diagram No 1, 
catalytic hydrogenolysis and disrilJaticn 
15 i&cloded in technological prodadioa 
cperancc. after separation of oxygenic 
aromatic by-products which, 
simultaneously, closes circulation of 
aromatic hydrocarbon in process. 

Hydrogeno lysis of aromatic 
oxygenic substance is done during 
gaseous stage or curing liquid stage 
under increased pressure. Very efficient 
catalysts, which enable gehjevenienr of 
practically fiiil conversion of oxygenic 
substances, are the catalysts on copper 
b*5J5 : such as copper on diatomaceous 
earth catalyst skeleton mstai copper 
catalyst and Atkinson copper-chrome 
catalyst. In addition.. ether 
hydrogenation catalysis, as former 
examples show, can be util-$ed for 



regeneration of hydrocarbons. Eeiow 
mentioired examples of propylene oxide 
production according to the Invention 
do not list and define ail methods. 

Example Nc 1 

Cumene, in quantity of 3 5 
kilograms, oxidised with air at 
temperature of 120 «C with 94 % 
selectivity to cumene hydroperoxide 
and with overall 21.5 % conversion. 
Compound of 0S9 kg of cumene 
hydroperoxide and 2.75 kg of cumene 
with a small amount of by-procucts was 
utilised for cpoxidation of 1.22 kg of 
propylene. Reactive temperature of 
"epoxidation was 110 °C 2nd molecular 
ratio of propylene and cumene hydro- 
peroxide in reactive compound was 5. 
Propylene cpoxidation was realised with 
productivity of 734j$ as computed to 
hydroperoxide, end with \ 95.6 % 
S electi vity. In addition to 026 
kilograms of propylene oxide, non- 
reacted propylene and of cumene, 0 61 
kilograms of dimethylphenyl carbine! 
was produced through distillation 
separation 

Dimethylpbenyl carhinol went 
through hydrogenolysis in gaseous sUge 
under pressure of 0 2 technical 
atmospheres at reactive temperature of 
240 °C > using coppejr-on-diatomaceous- 
earth catalyst. C.53 kg of cumene was 
regenerated with 100 % conversion rate 
and 99 8 % selectivity rate of 
bydrogenolysis to cumene, and this 
quantity returned into the cycle of 
production of propylene oxide for 
preparation of cumene hydroperoxide 

Example No, 2 

Ethyibenzeue in the amount of 3.3 
kg oxidised with air enriched by oxygen 
to 25 % of volume at temperature of 
130 °C with 88,0 % selectivity to 
ethylbejjzene hydroperoxide. Yield of 
oxidation was OM kg of ethylbenzene 
hydroperoxide. Prepared ethylbenzene 
hydroperoxide was utilised along with 



I 6B kg of rthylbenzcnc and 0.06 kg of and roedbyiphenyl carbuool through 

acetofenone and methylpfcenyj carbine] catalytic hydragenolysis at temperature 

for epoxidstion of 0 57 kg o£propyleriz of 156 a C and under pressure of 250 

The rztio of propylene ethylbeftzere technical atmospheres, wog 5 % 

hydroperoxide in reactive compound eapptf - chroms catal yst,. . 

was 3 5 Epojodaticn wag catalysed by #ydrbBe^iy«$ 16 ethylbettzene of 

CJoIybdenuiD aap htenat e in the amount the mentioned compound of 

of 0 01 % of molybdenum computed to acetofenone and ooethylphenyj carbmoi 



propylene oxide and 0.42 kg of and 99 3 % selectivity, using copper 
acetofenone and methylphenyi canj;r«ol skeleton catalyst under pressure of I 1 
in rescdve ccrapound afler aepa.TL^on of technical atmospheres and at 

non-reacted propylene. The yield of temperature of 182 °C in gaseous stage, 

propylene oxide *&3, 79 5 % and Ethyibenzene produced through the 

selectivity cf epoxidaricn was 97 5% above method* was recycled into 

Separated compound of technological stage of preparation of 

acetofenone and methylphenyl carbine! etbylbenzene hydroperoxide, 
went ihrough hydrogenous at 

temperature of 170 °C under hydrogen Example No 4 
pressure of 0 6 technical atmosphere en Technical isobutylDexuene, fraction 

catalyst that contained 68 8 % of ticked of boiling point in the amount of 1,342 

oxide and 26 6 % of chroasc oxide g, caidised with purified air at 128 *C at 

100 % conversion and 99.6 % temperature of 169 to 170 °C during 

selectivuy of hydrogenolys?s to atmospheric pressure of 748 millimetres 

ethyibenzeoe were achieved of mercury 10 hours later, coxnp6und 

Ethylbeozene yield was 0 36 kg- of isoburyiben2ene, isobutylbenzease 

Sihylbenzene returned into production hydrc-pcroxice. phenyl isobutyiketone 



Ethylbenzene hydroperoxide in the i sobutylb eazane hydroperoxide, which 

smounr of 0 54 leg in the compound represents 15 1 % conversion of 

with 0 06 kg of acetofenone and isobutyibenzene 420 g of 

methylphenyi carbinci was prepared by iBcbutyibenzsne was distilled fiorn the 

cro^esfure es described in the above compound under vacuum condition. The 

Example No 2. At temperature of rest, Le. 9S0 g, was 25 8 % solution of 

152 °C, with catalytic ' action of hydroperoxide 

molybdenum xalste Vo.CC9 % tc Molybdenum naphtenate was ditr 

hydroperoxide), eposidaucn of octen£-I solved in concentrated solution of 

realised. Octencrl exp-srisnced Crolar isobutyibenzene hydroperoxide in 

excess in reactive compound The yield 012 % of molybdenum in 

of produced octene oxide- 1,2 was hydroperoxjae. and 255 g of propylene 

40 3* % In addition tc octsne csride, was added. Propylene was in 4-moiar 

reactive compound contained 0 25 kg of excess in reactive compound 

Kietfayjphenyl carbinoi and acetofenone, Compound wss left to react for 75 

which was produced during oxidation of minutes at 105 °C in autocjave. 

etfcylbenzens and during actual Conversjoa rate of isobutyibenzene 

epoxidarioa. hydroperoxide was 94.2 % end 

Ethylbenzene cf almost quantitative selectivity rate of propylene epoxidation 

y&i had been crated Son ecetefsnone 8M % Another fraction, 68 g of 




Example No 3 



cycle into oxidising stage 



and phenyl ischuiyi carbinoi in the 
amount of 1,402 g was produced. 
Compound contained 253 g of 



propylene oxide. wa3 produced sftor 
disriiiatioa of non-reacted propylene. 

Remnants of distillation, compound 
of isobutyibenzese. phenyl 
isobutylcerbmol, and isobutyibesane, 
had gene through hydrogenclysis in 
rotsang high-pres3ure autoclave at 
208 °C under pressure of hydrogen cf 
i47 technical atmospheres with 0 % 
^pper-nickei^hrome catalyst added. 
3y processing bydrcgsnolysis product 
84] g of iscbutylbonzene was produced, 
which is 91 2 % rate of regenerates 
yield. Isobutylbeozene was utilised 
again for oxidation preparation of 



isobytyibenzene hydroperoxide in 
production cycie. 

During epoxidation of 1-butene 
isobutylbenze&e hydroperoxide to 
butyiene oxide, under equal conditions 
as in the above example, 90.2 % 
hydroperoxide conversion rate and 
80.7 % epcxidaticn selectivity of j~ 
bgtene was achieved, 

81 7 g of isobutylbenzene was 

produced through hyarcgenolysis out of 

the rexpaining part of distillation, i.e. 

88 5 % of quantity that could be 

regenerated Regenerated 

iscbutyibenzens was utilised again in 

butyiene oxide production. 



PATSKT CLAIM 



Method of production of clef as oxides 
through epoxidarion of olefins by 
aromatic hydroperoxides with ending of 
circulation of aromatic hydrocarbon in 
process, a: reactive temperaiure of 25 to 
200 *C and un der press ure of I to 140 
jgcSSBgl aitaasphereg: which is 
signified by the feci that it is realised 
v/ith molar ratio in reaecve compound 
cf olefin and aromatic hydroperoxide 
higher than 2 and with subsequent 



hydrcgcnolysis in aliphatic chain of 
oxygenic aromatic by-products to 
aromatic hydrocarbons at reactive 
tesnperamre of 30 to 300 °C and under 
pressure cf hydrogen of 0 1 to 300 
technical atmospheres, using hydrogen 
catalysts, containing for the best results 
copper, 'by separating oxygenic aromatic 
by-products, catalytic hydrogenolysis 
arid distillation 
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Transition of awabsred text descnptios* within illustration. 

Description Nc 1 . Oxygen /fir/ 

Description No 2: Aromatic hydrocarbon 

Description No 3 . Oadacon 

Description No 4. Catalyst and Solvent 

Description No 5. Olefin 

Description No 6. Bpoxsdariofi 

Deacr^ticn No 7: RecycJabie olefin 

Description No 8. Propyls cxids 

Description No 9. Separation of reactive compounds 

Description No 10; Oxygenic eroiaztic product 

Description No 1 1 : Hydrogenoiysis 

Description No 12. Diagram No 1 

Description Nc 13. SepaizriGU 

Description No 14: OuiuetAVasis 

Description No 15. Regenerated aromatic Hydrocarbon 
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Spdsob vfroby oleHnoxidov epoxid&ciou olefinov 
aromatickfml hydropproxidmi 



Qleflnoxidy sa vyr^baju podia vynaiezu 
. epoxldclciou olefinov aromatick^ml hydro- 
peroxldral so sufiasnou regeneraclou aroma- 
tickfch uhloyodlkov, surovlny pre prtpravu 
hydro peroxidov. Regeneracla sa uskutofiiiu- 
je katalytlckou hydrogenol^zou vedrajslch 
kysllkatfch produktov. 

V sticasnej dobe sa oletlnoxldy vyrlbajd 
dehydrochlorAclou prlslu3n?ch ch!6rhydrl- 
nov, prlpravovanfch z olefinov a kysellny 
(■:>■:;- chLdrnej vo vodnom prost'redl. Neprlama 
vfroba oleflnoxldov chl6rhydnnovfni postu- 
pom md niekcore nevfhody. [a to najma vy- 
soka spotreba chl6ru, napr. u propylSnoxldu 
na 1 t 1,5 az 1,6 t chl6ru, k£or? z vfroby 
odpada* ako neupotrebltefn? chlorid, dale] 
kor6zla zartadenla .a s odpadom vodnfch 
roztokov chlorldov spojene- zneskoduovanle 
odpadovfch vQd. Cast chl6ru *sa tleZ spo-, 
trebuje prl tvorbe vedrajsich produktov, di- 
chl6ralkinov. Prl vfrobe propylenoxldu zls- 
kava sa dlchldrpropdn, pre ktovf sa nena§lo 
upotrebenle. 

Chl6chydrlnova* met6da bola' tlez modUl- 
kovana, a to cak, Ze prl elektrolfze chlorl- 
du sodn6ho utvorl sa v anddovom prlestore 
z propylSnu propylenchtfrhydrtn, ktor? sa 
v katddovonr prlestore sodlkovou avnalgd- 
mou zmydelnl na propylenoxld, prl suCasnej 
regeneracll chlorldu sodnSho. ELektroche- 



ralckym postupom sa zdokonaruje chl6rhyd- 
rlnovd technoldgla, ale naprlek tomu Je po- 
stup ekonomlcky. nevfhodn? pre vysoku 
spotrebu energtf. 

V poslednom Case boll saahy prlpravif 
napr. .propylenoxld aj priamou katalytlckou 
oxldaclou propylfinu. Zlskaval sa vo v?<a2- 
ku \en 0,5 az* 1 % Co pre technologies 
uc"e[y bolo nepostadujilce.* £ep$le vffafky 
oleftnoxidov, napr. propylenoxldu, dosahuju 
sa prl oxldScll v kvapaVnej faze, v pritom- 
noscl aldehydu. Aldehyd, napr. acetaldehyd, 
sa v reakfinom prostredl axiduje na perky- 
selinu, prfpadne peracylov? radlkal, ktor^ 
je vlastnym epoxidacn^m Cinldlom. Vedlaj- 
§(m produktom epoxldS'cle ]e prlsluSna* kar- 
bdnovi kyselina. Prl konverzll napr. propy- 
lenu 10 a2 15 %, zlskava sa propylfinoxld so 
60% selektlvltou. co v§ak vcelku sii tle2 
nlzke v^azky. NepostaeujCica stablllta per- 
kyselfn, sllnfi korfizla zarladenla a tvorba 
vedlajSlch produktov, hlavne glykolov a 
glykolacetdl-ow, predstavuju cfalgle nevjho- 
dy tohto postupu. 

Podstatn^ pokrok v technol6gil v^roby 
olettnoxldov prinlesol postup katalytlckej 
epoxld^lcle oletlnov organickfml hydroper- 
oxidnii. Epoxldficla sa kataiyzuje (a2k?mi 
kovnil V. a VI. skuplny perlodlck^ho syste- 
mu prvkoy a Ich zlLiCeninaml, naJlepSle so- 
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ran*! fi^komplexn^ml zlflCenlnaml rrolybd£- 
nil, Cfm sa doslahne reatkCnd r?chlost', posta- 
Cujrtca pre technologies i1Cely. Epoxlddcle 
sa obvykle vykonSvaJH pri 25 a* 200 °C a 
tlaku 1 nz" 140 at. Dosahuje sa konverzta 
hydroperoxidu 07 a£ 100%, pri selektlvlte 
na epoxid 80 az 95 %. Pri opoxlddcll vznlkd 
sufiasne ako ve'drajsf produkc sekundSrny 
alebo tercidrny alkohol, napr. z etylbenzSn- 
hydroperoxidu metylfenylkarbinol, z ku- 
m§nhydroperoxidu dimetylfenylkarblnol, z 
terc. butylhydroporoxidu terc. butanol, Po- 
pci alkoholoch zfskava sa aj rnen§le ranoZ- 
stvo ket6nov, Reakene" podmlenky, hlavne 
reakCna* teplota, volia sa podra druhu epo- 
xirtovangho oleflnu. S dizkou uhlfkoviho re- 
fazca rastie mnohonasobne reakfina* .rych- 
losf. 

Velkou nev^hodou pripravy oleflnoxidov 
epoxiddclou hydroperoxlrtml je vysoka* spo- 
treba pomocnych surovln a stiCasnd vfroba 
ved/ajs"fch produktov. Napr. 1 t pi*opyl£n- 
oxidu spotrebuje sa okrera propylSnu 2,86 t 
etylbenzenu alebo 2,55 t Izobutanu a vyroM 
sa 3,5 t zmesi metylfenylkarbinolu a aceto- 
fenfinu alebo 4,1 t terc. butanolu. Pre ved- 
rajSie produkty sa vzdy nenachadza dosta- 
tocne* upotrebente, i kecf sa napr. s vfrobou 
propyle"noxldu epoxiddciou propylSnbenzen- 
hydroperoxidora .m62e zaistif velka v^roba 
styrgnu (2,56 t styr6nu/t propylenoxidu). 
Tieto nevyliody, ako vysoka" spotreba po- 
mocnfch surovfn a v?roba vedlaJSfch pro- 
duktov, sa spSsobom vyroby podia vyndle- 
zu odstranuju. Realizacia vyroby propyifin- 
oxidu podia vynaUezu je preto spojenfi s nii- 
slmi nlkladml pre techno loglcke" zarladenie, 
a to o Ciastky potrebnS na- vfrobu pomoc- 
nych surovln a spracovanie vedfajslch pro- 
duktov. 

Sp6sob vyroby oleffnoxidov epoxldSciou 
olettnov aromatickymi hydroperoxid ml u- 
skutocrluje sa podia vyndiezu pri reakenej 
teplote 25 az 200 °C, tlaku 1 az* 140 at, s mo- 
Urnym pomerom v reakenej zmesi olefin a 
aromaticky hydroperoxid vys"slm ako 1, 
s n£slednou katalytlckou hydrogenol?zou v 
alifatickom recazel kysllkatfch aromatlc- 
kych produktov na aromatick?" uhlovodik, 
pri reakenej teplote 30 a2 30Q°C a tlaku 
vodlka 0,1 a2 300 at s pouzltira hydrogenac*- 
nych katalyzStorov, najvyhodneJSle obsahu- 
jucich medf. 

Do technologlckych operaxif vyroby pro- 
pylenoxidu, ako ukazuje obr. 1, sa za odde- 
lenfrn vedrajgfch kyslfkatfch aromatlckych 
produktov zaradl katalytlck* hydrogenoifza 
a destila"cia t elm sa sucasne uzavrie kolobeh 
aromatickgho uhfovodlka v procese. 

Hydrogenolfza aromatlckych kysUkatfch 
ldtok vykonSva sa v plynnej fdze alebo vo 
faze kvapalnej za ■ zv?Sen£ho tlaku. Velmi 
uClnne katalyzator.y, s ktor^mi sa dosahuje 
praktlcky uplna konverzla kysllkat^ch 14- 
tok, su KataJyzfltory na baze medl, ako napr. 
med na kremellne, skeletov^ kovov^ med- 
nat^ katalyzdtor a mecTnato-chromity kata- 



ly7^^or podfr\ 4dklnsa. AJ ln6 hydrogenad- 
n6 katalyz^tory, ako dalej prlklady ukazu- 
ja, Je mo2n6 pou2lvai! pre regenerdclu uhro- 
vodlkov, Dale] uvedene prfklady vyroby pro- 
i pylenoxldu podia vynalezu nevymedzujil 
v^etky spdsoby. 
Prlklad 1 

Kum6n, v mno2stve 3,5 kg f oxldoval sa 
vzduchom pri 120 °C so selektlvitou na ku- 
„ menhydroperoxld 94,0%,'prl celkovej kon- 
verzll 21,5 %. Zmes 0,89 kg kuraenhydroper- 
oxldu a 2,75 kg kumdnu, s menSlm mno2- 
stvoin vedlaJSich produktov, pou2tla sa na 
epoxfddciu 1,22 kg propyl^nu. Realcdnd tep- 
5 lota epoxldacle bola 110 °C a moldrny po- 
mcr propylfinu a kumenhydroperoxidu v re- 
akenej zmesl 5. Epoxidicia propylenu sa 
uskutoCnlla vo v^fa^ku 78,4 % tedrie, poci- 
tan6 na hydroperoxid. a so selektlvitou 
> 95.6 Yq. Vedla 0,26 kg propylenoxldu, ne- 
zreagovandho propylenu a kumSnu, zlskalo 
sa destilacnym delenfm 0,61 kg dimetylfe- 
nylkarblnolu. ' 
Dimetylfenylkarblnol sa podrobll hydro- 
; genolyze v plynnej faze, pri tlaku 0,2 at, 
reakenej teplote 140 °C, s pouiltfm kataly- 
zStora med na kremellne. Pri 100 % kon- 
verzii a 99,8 % selektivity hydrogenolyzy na 
kumen regenerovalo sa 0,53 kg kumenu, 
30 ktory sa vra"til do cyklu vyroby propylen- 
oxldu na prfpravu kumenhydroperoxidu. 
Prlklad 2 

Etylbenzen, 3,8 kg, oxidoval sa vzduchom, 
obohaten^m kyslfkom na 25 % obj., pri 
at 130 °C f so selektlvitou na etylbenz6nhydro- 
peroxid 88,0 %. V?t"azok oxidficie bol 0,54 kg 
etylbenz6nhydroperoxldu. Pripraveny etyl- 
benz^nhydroperoxld pou211 sa spolu s 
1,68 kg etylbenzenu a 0,06 kg acetofenonu 
4« a metylfenylkarbinolu na epoxlddclu 0,57 kg 
propylenu. V reakenej zmesl bol pomer pro- 
pylenu a etylbenzgnhydroperoxidu 3,5. Epo- 
xidScia sa katalyzovata naftenitom molyb- 
* denu v mno^stve 0,01 % motybdgnu, poclta- 
« ne na. hydroperoxid. V reakenej zmesi, po 
oddelenf nezreagovanSho propyl6nu, bolo 
0,17 kg propyl6noxldu a 0,42 kg acetofen6- 
nu a metylfenylkarbinolu. Vftazok propy- 
Unoxidu bol 79,5 % a selektlvita epoxldacle 
so 97,5%. 

Oddelenl zmes acetofen6.nu a metylfenyl- 
karbinolu podrobila sa hydrogenoljze pri 
* 170 °C a tlaku vodlka 0,6 at na katalyza*tore, 
ktory obsahoval 68,8 Vo kysllcnlka nikelna- 

S5 tfiho a 26,6 % kyslifintka chromiteho. Do- 
slahla sa 100 % konverzla a selektlvita hyd- 
rogenolyzy na etylbenzen 99,6%. Vftazok- 
etylbenzenu bol 0,36 kg. Etylbenzen sa vrd- 
til do vfrobneho cyklu, do oxldadn6ho stup- 

6o na. 

Prlklad 3 

EtylbenzSnhydroperoxld 0,54 kg v zmesl 
s 0,06 kg acetofen6nu a metylfenylkarbino- 
lu sa prlpravll postupom ako popisuje pri- ■ 

is klad 2. Pel 152 °C, za katalytickeho p6sobe- 
nia molybdonoxalatu (0,000 % na hydrupor- 
oxid) uskutoCnila sa epoxldicia oktfinu-1. 
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Olefin -1 bol v reakenej zmesi v moiarnorn 
naelbytku. Oktenoxid-1,2 sa zfskal vo vytez- 
ku 40,3 %. Vedra oktenoxldu reakena* zmes 
obsahovala 0,25 kg metylfenylkarbtnolu a 
acetofendnu, ktor6 vznllcli pri oxidacll etyl- $ 
benzenu a pri vlastnej epoxldacil. 

Katolytickou hydrogenolfcou pri 166 °C 
a 250 at, s pouZUIm 5 % medfnato-chromlte- 
ho katalyzitora, utvoril sa z acetofen6nu a 
metylfenylkarblnoiu takmer v kvantitativ- 10 
nom vftaiku etylbenzSn, 

Hydrogenolyza uvedenej zmesi acetofend- 
nu a metylfenylkarbtnolu na etyJbenzen vy- 
konala sa tlef pri uplnej konverzll a selek- 
Uvlte 90,3 %, s pouzUtim metfnateho skele- ^ 
tovehu katalyzatora pri 1.1 at a 102°C v 
p!ynne| ttize. Uvedenyml spCsobmi zlskan? 
etylbenzen recirkuloval sa do technologlc- 
k^ho stupfia prfpravy etylbenze*nhydroper- 

OXtdlL to 

Prlklad 4 

Techn. izobutylbenzen, fralccla bodti varu 
169 az!70°C pri 748 torr, v mnozstve 1342 g, 
oxidoval sa Cistentfm vzduchom pri 118 °C. 
Po 10 hod. ziskala sa zmes izobutylbenzenu, 31 
lzobutyibenzenhydroperoxidu, fenylizobutyl- 
ketonu a fenylizobutylkarbinolu v mriofstve 
1402 g. Zmes obsahovala 253 g lzobutyiben- 
zenhydroperoxidu, co zodpoved&io 15,1 % 
konverzii Izobutylbenzenu. Zo zmesl sa o'd-, jo 
destilovaJo za vakua 420 g izobutylbenzenu. 
ZvySok, 980 g, bol 25,8 % roztok hydroper- 
oxide 
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V za;coiUwMtrovanom roztoku Izobutyl- 
benzenhydroperoxldu rozpustU sa naftemli 
molybd6nu v mno2stve 0,12 °/o molybde'nu na 
hydroperoxid a prldalo sa 255. g propylenu. 
Propyldn bol v 4 inol. prebytku v reakenej 
zmesl. Zmes sa nechala v autolcUve reago- 
vat 75 mln. pri 105 °C. Konverzia lzobutyi- 
benzenhydroperoxidu bola 94,2 % a selektt- 
vlta epoxidacle propyldnu 81,1%. Po od- 
destllovani nezreagovaneho propylSnu zis- 
kala sa cralSia frakcia, 68 g propylenoxidu. 

Destilafini zvySok, zmes fenyllzobutylke- 
tonu, fGuylizobutylkarblnolu, izobutylbenze- 
nu, sa podrobli hydrogenolyze v rotaCnom 
vysokotlakovom autokldve pri 208 °C, 147' at 
tlaku vodika, za pridauku 3 % mecfnato-nl- 
Icelnaro-chromltSho katalyzatora. Spracova- 
nim produktu hydrogenolj?zy zlskalo sa 
841 s izobutylbenzenu, Co je 91,2 % tiCln- 
nosl! regoneracie. Izobutylbenzen sa znovu 
pou2U na oxidaCnti prlpravu lzobutyiben- 
zenhydroperoxidu vo v^robnom cykle. 

Pri epoxidacli 1-butenu izobutylbenzen- 
hydroperoxidom na butylenoxld, za rovna- 
k^ch podinlenok, ako )e v priklade uvede- 
ne, dosiahia sa konverzia hydroperoxidu 
90,1 o/o a salektivita epoxidacie l-but&ui 

ao.7 %. 

Z destilac"n6ho zvySku sa hydrogenol^zou 
zlskalo 817 g Izobutylbenzenu, t J. 88,5 % 
z regenerovatefneho mnoSstva. Regenerova- 
ny Izobutylbenzen sa znovu pouzil vo vyro- 
be butylenoxldu. 



PREDMET PATENTO 



Spdsob vyroby oleflnoxidov epoxiddciou 
olofinov aromatickyml hydroperoxidmi s 
uzavrenlm kolcbehu aromatickeho uhlcvo- 
dika v procese, pri reakenej teplote 25 &i 
200 °C a tlaku 1 a2 140 at, vyznac"ujiicl sa 
t^m, 2e sa uskutodftuje s moMrnym pome- 
rom v reakenej zmesi olefin a aromatick^ 
hydroperoxid vy§§lm ako las naslednou 
hydrogenol^zou v alifatlckom refazel ved- 



fajSfch kyslikat^ch aroma tic:c*/ch produktov 
na aromatlck^ uh/ovodlky, pri reakCnej tep- 
lote 30 az* 300 °C a tluku vodlka 0,1 a2 
300 at, s pouSitfm hydrogenaCn^ch kataiyz4- 
torov, najvyhodnejsie obsahujilcich med, za- 
radenfm do technologickfch operdcif, za od- 
delenlm vedlajsich kyslikat^ch aromatlc- 
k^ch produktov, katalytickej hydrogenolf- 
zy a destildcle. . 
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